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Introduction
The theorem proving the existence of general equilibrium in a competitive economy, which necessarily involved specifying the conditions under which such an equilibrium would exist, is an extraordinary achievement of twentieth-century economics. The discovery is commonly attributed to the paper by Kenneth Arrow and Gerard Debreu, "Existence of an Equilibrium for a Competitive Economy," which was published in the July 1954 issue of
Econometrica. The citations for the Nobel prizes conferred on Arrow in 1972 and on Debreu in
1983 each refer to their work on general equilibrium theory.
However it is less well-known, even within the economics profession, that Lionel
McKenzie published a paper in the previous issue of Econometrica, "On Equilibrium in
Graham's Model of World Trade and Other Competitive Systems," which discussed many of the same themes. More specifically, both the McKenzie and the Arrow-Debreu papers established the existence of a competitive equilibrium for suitable general equilibrium models, both papers drew on the Wald (1934 Wald ( , 1935 tradition, and both papers employed fixed point theorem arguments. Both papers were presented to a public audience at the same Chicago Econometric Society Meeting in 1952. From that meeting, the McKenzie paper's abstract was published while that of the Arrow-Debreu paper was not, and the McKenzie paper was submitted first, by several months, to Econometrica. Thus, McKenzie had priority in publication in 1954 and received credit for simultaneous discovery in prominent sources around that time. But over the years, McKenzie's role in creating the proof of the existence of a general equilibrium seems to have faded from the collective consciousness of the economics profession.
In earlier work, I told the story of how the McKenzie paper and the Arrow-Debreu paper came to public attention (Weintraub, 1983) . That narrative was largely based on secondary sources and personal recollections of the authors, because few available archival documents bearing upon that period were at that time available. In the 1990s the papers of Kenneth Arrow and Nicholas Georgescu-Roegen (the associate editor of Econometrica responsible for shepherding the Arrow-Debreu paper through the refereeing and publication process) were deposited in the Duke University Economists Papers Project archive. Those materials allowed Weintraub and Gayer (2001) and Weintraub (2002) to reconstruct in part the publication history of the Arrow-Debreu paper. Over the past decade the new availability of archival material, the papers of Lionel McKenzie, Robert Solow, Gerard Debreu, and Leonid Hurwicz, permits a reexamination of the events surrounding the publication of both Econometrica papers in 1954.
The discussion raises general issues concerning "simultaneous discovery," "priority," and "credit" in economic research, and opens a window into some academic practices of that time.
Setting the Scene
Lionel McKenzie's only autobiographical piece was delivered orally at Keio University in June 1998 on the occasion of his receiving an honorary degree. The written version appeared in Keio Economic Studies in 1999. In one part of that speech he described the genesis of his 1954 paper, and that short discussion reiterated what he had written to me in the early 1980s as I was writing my 1983 paper. McKenzie began by recalling his time at the Cowles Commission (he was a special graduate student at Chicago) starting in the fall of 1950, and continued with his return to his position at Duke University in fall 1951. McKenzie (1999, pp. 4-5) were not identical in their mathematical approach.
Priority Through Seminar Presentations?
At least since the controversies erupted over James D. Watson's 1968 memoir The Double Helix, it has been generally recognized that priority in discovery is normally rewarded by substantial academic credit, and so priority fights have been common in the sciences. In economics, the relevant date is typically the date of actual journal publication, but given the uncertainties and delays in journal publication (which, as will be discussed in a moment, were manifest in this case), priority claims may also look back at when the discovery was presented in open seminars. Debreu stated that the theorem in the paper "has been used by Arrow and Debreu to prove the existence of an equilibrium for a classical competitive equilibrium system…", and in footnote 2 noted that the Arrow-Debreu paper was in press at Econometrica and scheduled to appear in 4 The paper itself appears to have been lost, although we can reconstruct some parts of it from the extended discussion of it in letters between Debreu and Arrow located by Düppe (2010) in the Debreu papers.
5 As discovered by Düppe (2010) , the PNAS paper is a synthesis of Debreu's (1951b) . "Saddle point existence theorems," CCDP Mathematics 412, January 4, and his (1952a). "An Economic
Equilibrium Existence Theorem," CCDP Economics 2032. The former was written before reading Arrow, the latter after. 
Econometrica.
In this situation, the more sophisticated readers of the journal formed a small group meeting at conferences, circulating papers to one another, and being generally aware of work being done by like-minded economists around the world (Crane, 1972) . At that time, by his. I entered the possibility that his was also implied by mine. Both allegations were wrong, since he assumed that demand functions were derived from continuous preferences and I assumed that they were continuous and at sufficiently low prices would exceed the production limits. I cited their paper in mine but they did not pay me the same courtesy. Arrow told me that this was because Debreu did not tell him about my paper. Also they assumed free disposal without acknowledgement. In my final section I described a general linear model similar to my later work.
Recall that McKenzie had returned to Duke in Fall 1951 to work on his existence paper, using
Kakutani's theorem as developed in the notes written by Morton Slater that he had obtained in his year at Cowles in 1950-51. It is thus impossible to say from any published record or unpublished letter or note whether McKenzie or Arrow or Debreu first had had the idea, or had employed the technique, of using a fixed point theorem to establish equilibrium. The case for "simultaneous discovery" is nearly unassailable.
Nor can a priority claim be established from the first presentation of the idea to a third party. Arrow, at Stanford, sent his ONR paper, which apparently had several gaps and errors in its proofs, to Koopmans at Cowles in January 1952 at the latest (since Arrow had left for Europe by December 1951), and completed his report before his departure, probably in November 1951.
Koopmans gave it to Debreu. Debreu was talking regularly with Mac Lane others at Chicago, but his own PNAS paper was incomplete, and in early 1952 gaps and errors remained in his own proofs, as confirmed by his letter to Arrow in February 1952 (Düppe, 2010 . We have no record of McKenzie's showing his own paper to anyone prior to submitting it for presentation at the 1952 Chicago meeting. Consequently no case for priority can be made on the basis of a public examination of the new idea by a third party.
The first independent public presentation of the existence proofs at the December 1952
Chicago meeting. Debreu twice noted in his letters to me that his paper with Arrow had been presented at a session of those meetings before McKenzie's session. Yet certainly the program could have had those sessions reversed. Thus, with respect to which paper was first read in public (and of course they were not read in their entirety in the session), they were in practical terms simultaneous. an Office of Naval Research Technical Report (Weintraub and Gayer, 2001, p. 428; Weintraub 2002, p. 192) . We have no evidence, nor was any ever proffered, from Arrow, Debreu, or McKenzie that there were comments made on the papers prior to the Chicago meeting that might be traced through third party files still extant. Indeed, Düppe (2010) has discovered that Arrow and Debreu themselves were not fully in agreement on the structure of their joint paper.
10 Phipps famously recommended that the paper be rejected, and was irate that his advice was ignored (Weintraub and Gayer, 2001) .
How Academics Give Credit
The proof of the existence of competitive equilibrium in a market economy by McKenzie and by Arrow and Debreu in the early 1950s seems to present a case of essentially simultaneous discovery, presentation, and publication. However, by the late 1950s, textbooks began mentioning the Arrow-Debreu paper as having established the existence of a general equilibrium for a competitive economy (Weintraub and Gayer, 2001) , while McKenzie's paper seemed to have dropped from sight. A current search using Google Scholar yields around 2300 cites of the For the modern economist, a common answer is that the Arrow-Debreu version of the proof was "better," which in this context can mean more general, more elegant, or more influential. But such judgments can be unclear and variable over time.
In the context of the 1950s, for example, a case can be argued that the McKenzie proof was "better. " On October 8, 1953 Georgescu-Roegen, in In this telling, the Arrow-Debreu proof is "better" because it is more congruent with the interests of modern theorists. My own interpretation would be that the mathematical details of the theorem and its proof did not compel the disproportionate award of credit to Arrow and Debreu, but rather that the community of economists determined that award of credit and interpreted the theorem and proof as supporting that credit over time. luck and referring to the Nobel Prize, which suggests that the bad luck he was himself recalling had to do with the difficulty he had publishing his 1954 paper quickly enough to establish a more clear priority for his own work on the existence of equilibrium.
12 The issue of credit for Hukukane Nikaido's contribution raises many complex issues.
Nikaido's mentor, Takama Yasui (Weintraub, 1987) had been invited by Martin Bronfenbrenner Academics should practice generosity in acknowledging parallel independent contributions: after all, the awarding of professional and intellectual credit need not be a zerosum game-and certainly not when it occurs more than a half-century after the discovery. It detracts not one iota from the remarkable accomplishment of Kenneth Arrow and Gerard Debreu to point out that Lionel McKenzie also deserves great credit in the economics profession for the proof of the existence of general equilibrium.
to present a paper at the 1952 Chicago Meetings, and he attended both the McKenzie and Debreu sessions. Nikaido had independently developed a proof of existence of a general competitive equilibrium using the Kakutani theorem at that time, but it was not until he read McKenzie's paper in 1954 that he believed his own paper might find a place in an English-language journal.
His difficulty getting his paper published led to his belief that he might have been ill-treated. The story of this is well told by Aiko Ikeo (2009) , based on interviews with both Yasui and Nikaido.
